In this paper, we described osseous anatomy of the orbital apex using CT in axial and coronal projections. The main osseous landmarks facilitate the evaluation of orbital apex in radiology, especially on the axial and coronal CT scans. These landmarks include so called optic strut, small segment of the greater wing of the sphenoid bone and upper part of the pterygopalatine fossa. We also concentrate attention upon visualisation and review of the optic canal, superior and inferior orbital fissure, pterygopalatine fossa and foramen rotundum.
Introduction
The top of the orbital cavity or orbital apex is defined as the area between the posterior ethmoidal foramen on one side, and optic canal and superior orbital fissure, on other side. The roof of the orbital apex consists of lower side of the lesser wing of the sphenoid bone; its medial wall creates the lateral wall of the etmodial sinus, medial wall creates the greater wing of the sphenoid bone, and the basis is the orbital process of the palatine bone. The orbital apex through the optic canal and superior orbital fissure is establishing the communication with the sellar region, and together with it, it represents the clinicalanatomical and radiological entity known as the cranioorbital junction. This area is affected by different pathological processes which include fracture of the sphenoid bone with consecutive lesion of intracanalicular or intracranial part of optic nerve, infectious processes (orbital pseudotumour and Tolosa-Hunt syndrome), vascular lesions (e.g. aneurysm, carotid-cavernous shunts, thrombosis of cavernous sinus etc.), and tumours with the most frequent appearing of pituitary adenoma, meningioma and craniopharyngioma (1).
From the above mentioned we can conclude that the osseous anatomy of the orbital apex is very complicated and that it understands the knowing of the optic canal, superior and inferior orbital fissures, pterygopalatine fossa and foramen rotundum (2, 3, 4, 5) . Knowing these structures, its relations and variations, as well as the position and the orientation is the key point in evaluation (diagnostics and therapy) of the fractures, tumours and the inflammatory processes in the area of orbital apex, as well as the neighbouring topographical areas, firstly the middle cranial fossa, pterygopalatine and infratemporal fossa (1, 2, 3, 4, 5, 6, 7) . By this we can have the complete insight in "normal" appearance of the osseous structures of the orbital apex, and analyse the changes which are seen with different pathological conditions by which it may be primarily or secondarily affected.
Aim of work
The objective of this paper is defining and the presentation of main osseous orientation points (landmarks) by the method of computed tomography, which will help the evaluation of the structure of orbital apex in normal and pathological circumstances.
Material and methods
As the material for the preparation of these papers, we used 50 craniums from the osteological collection of the Institute for Anatomy of the School of Medicine in Sarajevo. With the osteological material, by anthropometrical analyses we defined main osseous orientation points of the orbital apex and the ratios of osseous structures in so-called cranio-orbital junction and the junction of the orbital cavity with the extracranial topographic areas. CT findings in axial and coronal projections are made by the apparatus Somattom ART with the width of layers of 2.3 and 5 mm. The osseous orientation points, defined at the bone material are shown at CT records.
Results
The optic canal (canalis opticus) forms the angle of 40 O -50 O with the sagittal plane of the head. It is limited medially by the body of the sphenoid bone, towards the superior root of the lesser wing of the sphenoid bone, inferolaterally by so called optic strut (which represents the inferior root of the lesser wing), and totally laterally by the anterior clinoid process (Figure 3 ).
Figure 3
Coronal CT scans through the posterior part of the orbital cavity and the pterygopalatine fossa (white arrow -foramen rotundum, red arrow -sinus maxillaris, yellow arrow -canalis opticus)
Inferolaterally from the optic canal, separated from it with above mentioned optic strut, there is the superior orbital fissure (fissura orbitalis superior). It is located between greater and lesser wing of the sphenoid bone (Figure 4) . It mostly has the form of cut with widen, round part, positioned inferomedially and thinner part in shape of small tail positioned superolaterally. Directly beneath and behind the superior orbital fissure there is a foramen rotundum (foramen rotundum), located in the upper part of the sphenoid bone's greater wing. In question is in fact parasagittally positioned small thin canal, directed from the back area and laterally towards front and medially -anteromedially direction ( Figure 5 ).
The communication of middle cranial and pterygopalatine fossa is established through the foramen rotundum.
The pterygopalatine fossa (fossa pterygopalatina) and the inferior orbital fissure (fissura orbitalis inferior) have the common relations ( Figure 6 ).
Figure 6
Coronal CT scan through the anterior part of the pterygopalatine fossa (white arrow -fissura orbitalis inferior, red arrow -foramen sphenopalatinum, green arrow -fissura pterygomaxillaris) Figure 4 Axial CT scan through the upper part of the orbital cavity (red arrow -foramen rotundum, yellow arrow -fissura orbitalis superior) Figure 5 Axial CT scan through the lower part of the orbital cavity (black arrow -fissura orbitalis inferior, yellow arrow -foramen sphenopalatinum, red arrows -canalis rotundus)
The inferior orbital fissure with the sagittal plane of head creates the angle of around 45 O . It is located between the lateral and the inferior wall of the orbital cavity and it is best noticed if the cranium is observed from aside and slightly from back. The sphenoid bone creates the lateral margin of the inferior orbital fissure, and superior and posterior wall of the pterygopalatine fossa. The maxillary bone creates the medial margin of the inferior orbital fissure and together with orbital process of the palatine bone creates the anterior wall of the pterygopalatine fossa. The anterior margin of the inferior orbital fissure is created by the zygomatic bone. The anterior part of the inferior orbital fissure is widen, while its posterior part (best shown in coronal CT) seems to be the thin, obliquely positioned gap, surrounded laterally by the sphenoid bone, and medially by the maxillary bone. Inferolaterally, through the inferior orbital fissure there is the communication between the orbital cavity and the infratemporalis fossa (fossa infratemporalis).
Discussion and conclusion
Important osseous orientation landmarks are making easier the evaluation of the orbital apex with axial and coronal CT scans (1,2,3,4) . These orientation points include, firstly, so called optic strut (which separates the optic canal and the superior orbital fissure) small segment of the greater wing of the sphenoid bone (which separates the foramen rotundum and the superior orbital fissure), as well as upper part of the pterygopalatine fossa, which is screened at axial CT scans. Knowing of the osseous orientation points is of crucial importance in diagnostics of many pathological processes by which the orbital apex is primarily or secondarily affected, but also in the diagnostics of processes in the closest intracranial and extracranial surroundings (1,2,3,6,8,9,10 ).
